2(S)-3',4'-dimethoxy-5,7-dihydroxyflavanone 7-O-neohesperidoside (1), hesperidin (2), astragalin (3), trifolin (4), nicotiflorin (5), narirutin (6), rutin (7), kaempferol 7-O-rutinoside (8), tangeretin (9) and nobiletin (10) were isolated from the MeOH extract of flowers of Citrus 'Hebesu'. Structures of these compounds were elucidated on the basis of physical and spectral data. Absolute configuration and complete NMR spectral data for compound 1 are reported for the first time in this paper.
Flowers of Citrus plants (Family: Rutaceae) are used as mild sedatives in traditional medicines [1, 2] . In Japan, flowers of C. unshiu are used as healthy tea [3] . Although most of the previous works on flowers of Citrus plants were focused on the constituents and bioactivities of essential oils, there are relatively very few reports on the chemical constituents and biological activities of extracts consisting non-volatile constituents. Previous studies have reported anti-inflammatory activity of 80% ethanol extract of flowers of C. unshiu [4] , antioxidative activity of the MeOH extract of flowers of C. grandis 'Tomentosa' [5] and sedative activity of MeOH and CH 2 Cl 2 extracts C. sinensis [1] . Recently, we reported flavonoids with potent free radical scavenging and -glucosidase inhibitory activities and other compounds from the MeOH extract of flowers of Satsuma mandarin (C. unshiu) [3] . Citrus 'Hebesu' is a local cultivar of Citrus plant in Hyuga City of Miyazaki Prefecture, Japan. The immature fruits are used in different food recipes for their good flavor. As there was no previous report on the chemical constituents of flowers of Citrus 'Hebesu', the main aim of this work was to isolate and characterize major compounds.
The fresh flowers of Citrus 'Hebesu' were extracted with MeOH and the extract was then subjected to repeated column chromatography on MCI gel CHP20P, Sephadex LH-20, octadecyl silica (ODS) and silica gel to afford total 10 flavonoids (1-10). (Table 1 ) and DEPT spectra showed signals equivalent to 29 carbons. Among them, seventeen carbon signals for aglycone were assignable to 3',4'-dimethoxy-5,7-dihydroxyflavanone or homohesperetin (1a) [6] and twelve carbons signals were assignable to neohesperidosyl moiety. This was further confirmed by the acid hydrolysis of 1 affording 1a, D-glucose and L-rhamnose. The attachments of neohesperidosyl moieties in C-7 position was confirmed on the basis of and HMBC analysis. In the HMBC spectrum, proton resonances at  H 6.11 (C 6 -H) and 6.14 (C 8 -H) showed correlation with carbon at  C 164.5 (C-7). Similarly, the signal for an anomeric proton at  H 5.11 (Glc-1) had correlations with carbon at  C 164.5 (C-7), which revealed that the glucose moiety was attached to the 7 position in the A ring. Correlation of another anomeric proton at  H 5.09 (Rha-1) with carbon at  C 76.8 (Glc-2) suggested the attachment of rhamnosyl moiety in 2 position of glucose. Key HMBC correlations are given in Figure 2 . The CD spectrum of 1 showed the positive Cotton effect at 333 nm suggesting the absolute configuration at the C-2 position is S [7] . On the basis of these data, the structure of 1 was assigned as 2(S)-3',4'-dimethoxy-5,7-dihydroxyflavanone 7-O-neohesperidoside (Figure 1 ).
Although compound 1 was reported by Vedwati et al. from the juice of Citrus sinensis variety Jaffa [8] , complete physical (optical rotation, CD) and NMR spectral data, absolute configuration of aglycone and sugar moieties were not reported. Thus, absolute configuration determined on the basis of CD spectra data and complete NMR spectral data for compound 1 are reported for the first time in this paper. The structures of known flavonoids were elucidated as hesperidin (2) Results obtained from this study revealed that the flowers of Citrus 'Hebesu' are rich in flavonoids, which were similar to previous reports on flowers of other Citrus plants. For example, compound 2 was reported previously from the flowers of C. sinensis [1] and C. unshiu [3] . Similarly, compounds 5-7 were also reported from the flowers of C. unshiu [3] . These flavonoid derivatives are also present in the juice and peel of Citrus fruits and are reported to have various health beneficial effects [15] [16] [17] [18] . Further studies should focus on the possible biological activities of the extract and isolated compounds.
Experimental
General experimental procedures: CD spectra were recorded on JASCO J-810 spectropolarimeter. Optical rotations were measured with a JASCO DIP-1000KUY polarimeter. 1 H-, 13 C-NMR spectra were measured on a BRUKER AVANCE 600 spectrometer. Chemical shifts are given in ppm with reference to TMS. Mass spectra were recorded on JEOL JMS 700 MStation mass spectrometer. Column chromatography was carried out with silica 
Extraction and Isolation:
The fresh flowers of Citrus 'Hebesu' (2.0 kg) were extracted twice with MeOH (8 L) at room temperature for two weeks each time. The filtered extracts were combined and evaporated under reduced pressure to give 162.0 g of extract. The extract was then suspended in water and subjected to MCI gel CHP20P column chromatography (CC) and eluted successively with water, 40%, 60%, 80% and 100% MeOH to give seven fractions (Fr. 1~ Fr. 7). Fraction 2 (29.8 g, 40% MeOH eluate) was subjected to Sephadex LH-20 CC (50% MeOH) to obtain seven subfractions (2-1~2-7). Subfraction 2-4 (569.0 mg), subfraction 2-5 (127.9 mg) and subfraction 2-6 (7.5 mg) were combined and subjected to silica gel CC (CH 2 Cl 2 :MeOH:H 2 O = 7:3:0.5) to give seven fractions (2-4-1~2-4-7). Subfraction 2-4-2 (28.2 mg) was subjected to silica gel CC (CH 2 Cl 2 :MeOH:H 2 O = 8:2:0.1) to obtain compound 3 (3.3 mg). Subfraction 2-4-3 (257.1 mg) was subjected to silica gel CC (CH 2 Cl 2 :MeOH:H 2 O = 8:2:0.1) to obtain compounds 4 (14.2 mg) and 5 (14.7 mg). Subfraction 2-4-4 (198.5 mg) was subjected to silica gel CC (CH 2 Cl 2 :MeOH:H 2 O = 8:2:0.1), followed by on ODS CC (30%~40% MeOH) to obtain compounds 6 (4.7 mg), 7 (13.9 mg) and 8 (5.6 mg). Fraction 4 (2.19 g, 60% MeOH eluate) was subjected to Sephadex LH-20 CC (50% MeOH), followed by silica gel CC (CH 2 Cl 2 :MeOH:H 2 O = 8:2:0.1) to obtain compounds 1 (164.2 mg) and 2 (520 mg). Fractions 5 (2.15 g, 80% MeOH eluate), 6 (3.87 g, 100% MeOH eluate) and 7 (3.54 g, 100% MeOH eluate) were mixed and subjected to Sephadex LH-20 CC (MeOH) followed by repeated column chromatography on silica gel CC (Hexane:EtOAc = 1:2) to obtain compounds 2 (1000 mg), 9 (1.6 mg) and 10 (3.0 mg). Table 1 Acid hydrolysis of 1: Acid hydrolysis was performed by heating a solution of compound 1 (20.0 mg) in 2M HCl (5 mL) in a sealed tube at 80ºC for 3 hr. The reaction mixture was then extracted with EtOAc (5 mL, five times) to separate EtOAc soluble fraction and aqueous fraction. The EtOAc soluble fraction was further evaporated to obtain aglycone (6.8 mg) which was identified as homohesperetin (1a). The aqueous fraction was evaporated and subjected to silica gel column (CH 2 
